No correlation between the p38 MAPK pathway and the contractile dysfunction in diabetic cardiomyocytes: hyperglycaemia-induced signalling and contractile function.
Besides the classical cardiovascular diseases, high levels of blood glucose directly interfere with cardiomyocytes. The mechanisms responsible for this have not yet been explored in detail. This study aims to determine if hyperglycaemia has any impact on prominent signalling molecules and on the contractile function of cardiomyocytes. Freshly isolated cardiomyocytes from adult rats were treated with various concentrations of glucose. Formed free radicals were measured by DCF-fluorescence. TGFbeta expression and p38 MAP-kinase (MAPK) activation were measured by Western blotting. The contractile efficiency was determined by measurement of the maximal amount of cell shortening. Glucose (30 mM) caused an increase in formation of radicals, phosphorylation of p38 MAPK, and TGFbeta expression. Under conditions of low viscosity (1 cp), contractile responses to hyperglycaemia (15 mM) were not altered in contrast to control. However, enhancement of viscosity (400 cp) effected a limitation of contractile function. The responsiveness to beta-adrenoceptor stimulation did not change. Neither inhibition of p38 MAPK with SB 202190 (1 microM) nor inhibition of reactive oxygen species with vitamin C did alter these measured functional parameters. Diabetes mellitus directly influences the activation degree of prominent signalling molecules and the contractile function of adult ventricular cardiomyocytes, which results in facilitating in the development of diabetic cardiomyopathy.